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Spinal cord ischemia resulting in postoperative paraplegia is a devastating complication of thoracoabdominal aortic
aneurysm repair, and has been attributed to many causes. To prevent spinal cord compartment syndrome, cerebrospinal
fluid drainage has been used as an adjunct to thoracoabdominal aortic aneurysm repair, with procedure-related
complications generally occurring infrequently. We present two case reports of serious complications from CSF drainage.
(J Vasc Surg 2004;39:243-5.)
To prevent spinal cord compartment syndrome sec-
ondary to edema of the spinal cord, cerebrospinal fluid
(CSF) drainage has been used as an adjunct to repair of
thoracoabdominal aortic aneurysm (TAAA). The success of
the procedure in reducing the incidence of paraplegia has
been noted in the literature. Although CSF drainage is
becoming common, procedure-related complications oc-
cur infrequently. We report two patients with serious com-
plications from CSF drainage.
CASE REPORTS
Case 1. A 59-year-old woman was admitted for surgery to
repair chronic type B aortic dissection (Crawford type I). Preoper-
atively, a 5F catheter with a 16G needle (CSF drainage kit, Silas-
con; Kaneka Medix Corp, Osaka, Japan) for CSF drainage was
inserted at the interlumbar vertebral space of L3/4. CSF pressure
was maintained at less than 10 mm Hg during the operation and
for 2 days postoperatively. In our institution, if no neurologic
deficits are noted, the drainage catheter is removed 72 hours
postoperatively to prevent infection from the catheter.
After systemic heparinization (100 IU/kg), femorofemoral
bypass was accomplished with an oxygenator and heparin-coated
centrifugal pump, and mild systemic hypothermia (32°C) was
maintained. Distal perfusion was maintained at 1.5 to 2.0 L/min,
and systolic pressure at 90 to 120 mm Hg. A section of thoraco-
abdominal aorta, from the upper descending part to proximal to
the celiac artery, was replaced with a 28-mm woven Dacron graft.
Four pairs of intercostal arteries, T8 to T11, were attached to the
graft with individual 8-mm grafts. Cardiopulmonary bypass time
was 102 minutes, aortic clamp time 94 minutes, and ischemia of
the intercostal arteries 26 minutes.
The postoperative course was uneventful for the first 2 days.
Results of coagulation studies were within the normal range on
postoperative day 1, except for platelet count, which was 4.9 
104/mm3. On day 3, neuralgia and muscle weakness of the left leg
developed after removal of the CSF drainage catheter. A magnetic
resonance image demonstrated a small hematoma around the
cauda equina (Fig 1). After administration of methylprednisolone
(3 g/day) for 3 days, neurologic deficits gradually improved. A
magnetic resonance image obtained before discharge showed com-
plete resolution of the hematoma.
In this patient, spinal cord damage was attributed to compres-
sion of the cauda equina by the hematoma, which formed after
injury to the subdural vessel during removal of the catheter.
Neurologic deficits were transient, and improvement in symptoms
was consistent with spontaneous resolution of the hematoma.
Case 2. A 67-year-old woman with TAAA (Crawford type
IV) was admitted for surgery. Preoperatively, a 5F catheter for CSF
drainage was inserted at L3-4. CSF pressure was maintained at 10
mm Hg. A section of aorta was replaced, from distal to the superior
mesenteric artery to the aortic bifurcation, with reconstruction of
the renal arteries. Two pairs of lumbar arteries were oversewn, and
backflow from the other was not confirmed. Distal aortic perfusion
was maintained, with femorofemoral bypass with an oxygenator.
Cardiopulmonary bypass time was 75 minutes, and aortic
clamp time 68 minutes. Volume of CSF drained during the 8-hour
operation was 385 mL. CSF pressure was maintained at 10 mm
Hg.
Postoperatively, the patient remained stable for 3 days. The
CSF catheter was removed on postoperative day 2, and total
volume of CSF drained was 400 mL.
On day 4, the patient became drowsy, and left-sided hemipa-
resis developed. A computed tomography scan of the brain re-
vealed a left subdural hematoma (Fig 2).
Immediate evacuation of the hematoma was performed, and
the patient quickly recovered, without neurologic deficits.
In this patient, intracranial subdural hemorrhage was attrib-
uted to tearing of the dural bridging vein. Excess drainage of CSF
was considered a major cause of this complication.
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CONCLUSION
Paraplegia induced by spinal cord ischemia is the most
devastating complication of TAAA repair, occurring in 4%
to 20% of procedures.1 The incidence of spinal cord dam-
age increases with length of aortic section replaced, and
duration of aortic clamping.
Causes of spinal cord injury include interruption of
blood supply and reperfusion injury. Strategies for prevent-
ing spinal cord damage include maintenance of distal aortic
perfusion, reattachment of as many intercostal arteries or
lumbar arteries as possible, use of regional or general hypo-
thermia, and CSF drainage.2 In addition, use of pharmaco-
logic agents such as naloxone and steroid drugs has been
reported.
CSF drainage is justified on the basis of the hypothesis
that paraplegia is caused by spinal cord compartment syn-
drome secondary to spinal cord ischemia. Decreased intra-
thecal pressure from CSF drainage increases arterial inflow
and maintains medullary perfusion pressure.
Coselli et al3 demonstrated the usefulness of CSF drain-
age in a prospective randomized study. Other clinical stud-
ies also demonstrated significantly improved results of
TAAA surgery with use of CSF drainage. Safi et al4 reported
that delayed paraplegia was reversed with aggressive CSF
drainage after recognition of neurologic deterioration.
Reported complications of CSF drainage during oto-
laryngeal and neurosurgical procedures include subdural or
epidural hematoma at the puncture site, and intracranial
subdural hematoma. Iatrogenic acute subdural hematoma
related to the drainage catheter has been reported in three
patients.5 McHardy et al6 reported a patient who died of
intracranial subdural hematoma secondary to CSF drain-
age. The dural bridging vein was torn by CSF leakage from
the puncture site after removal of the catheter. Weaver et
al7 reported two patients with intradural hematoma that
compressed the cauda equina as a result of CSF drainage.
Although laminectomy was performed for decompression
of the neuronal element, severe neurologic deficits re-
mained.
We have reported two patients with serious complica-
tions due to CSF drainage. Meticulous technique was ob-
served during insertion and removal of the drainage cathe-
Fig 1. Magnetic resonance image demonstrates a small hematoma surrounding the cauda equina. Arrows point to the
hematoma formation.
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ter, and volume of CSF drained was closely monitored. Both
CSF volume drained and CSF pressure must be monitored,
and CSF drainage should be restricted to no more than 20
mL/h, which is the volume produced each hour.
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Fig 2. Computed tomography scans of the brain revealed intra-
cranial subdural hematoma along the inner table of the left tem-
poral skull, with a significant crescent-shaped mass and midline
shift.
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